HIV-based vectors and angiogenesis following rabbit hindlimb ischemia.
Numerous medical and surgical options exist for the treatment of vessel ischemia, which some patients fail or cannot tolerate. These investigations were designed to determine the effects of lentiviral-delivered vascular endothelial-derived growth factor (VEGF) and angiopoietin-2 (Ang-2) on collateralization in a rabbit model of hindlimb ischemia. Self-inactivating human immunodeficiency virus (HIV)-based vectors were constructed encoding VEGF or Ang-2, co-transfected with vesicular stomatitis virus glycoprotein (VSV G) into 293T cells, and vector supernatants (1 x 10(8) IU/ml after concentration) were harvested. New Zealand white rabbits had ligation of either the right or left external iliac artery and excision of the ipsilateral femoral artery. Ten days later, empty, VEGF, or VEGF+Ang-2 vector supernatant was injected intramuscularly (IM) into the ipsilateral thigh. Ankle systolic blood pressure (SBP) ratios were recorded and venous blood samples collected on postoperative days (POD) 10, 25, and 40. On POD 40, run-off angiography was performed to measure vessel collateralization. Capillary density was determined by thin sectioning of muscle. A significant increase was noted in SBP in the VEGF-treated animals over time. Capillary density was not elevated despite significantly increased large vessel collateralization in rabbits receiving VEGF, which was counteracted by Ang-2. Antibodies against vector components were detected in exposed serum. Arterial collateralization and SBP increased significantly following VEGF vector administration, which was reversed by the Ang-2 vector. Development of antibody against VSV G can limit repeated injections of vector. Future experiments will involve the addition of other pro-angiogenic factors, repeated vector administration, and alternative routes of vector delivery.